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SEGMENTED SEED 
Mostly single germ 
segments 
WHOLE SEEDBALLS 
Wide range in number 
and size of germs 
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FARMERS whose circumstances encourage them 
to try out this new method with segmented seed 
should recognize that they are using a new method 
which except for the war emergency would have 
been subjected to many years of test in order that 
all angles could be considered. 
The chief obstacle in the humid areas, as con-
trasted to the western districts where widespread 
use of the method will take place, is the disease 
factor which has often seriously cut stands. Selec-
tion of a well-drained field for sugar beets, that has 
the crop grown in a good rotation, and no previous 
history of severe seedling disease outbreak is im-
portant for any trial of segmented seed. Seed treat-
ment should be given to protect the young seedlings. 
The possibility should be recognized that if the 
sugar-beet crop is mechanically handled, some re-
cession in yield may occur-any loss, however, be-
ing more than compensated by lessened costs in 
growing the crop. Accordingly, a farmer would be 
wise to grow a larger acreage than he might other-
wise grow if he were to depend solely on hand 
labor. 
Lastly, the method is new and, even though 
sound basically, wrong handling of the method may 
bring trouble. The farmer will do well to discuss 
this situation with the company fieldmen and get all 
the technical assistance possible. 
Segmented Sugar-Beet Seed 
J. 0. Culbertson1 
GREATER PRODUCTION WITH 
REDUCED LABOR 
Should Minnesota farmers a±±empt io 
increase sugar-beef acreage in 1943? 
Secretary of Agriculture Wickard has 
stated: "As in 1942, there will be no 
limitation on plantings of sugar beets 
and sugar cane in 1943. The recom-
mended acreage is substantially the 
same as the high level of 1942." Min-
nesota should contribute its full share 
to the production goal of 1,050,000 acres 
set for 1943. 
How can production be maintained 
with a reduced labor supply? 
Every grower must produce his crop 
with a minimum of labor. Since a 
large part of the labor required for 
sugar-beet production has been hand 
labor, it will be necessary for every 
grower to use mechanical means to re-
duce hand labor wherever possible. 
What operations require most hand 
labor in producing sugar beets? 
Thinning and topping. Often the 
time required for these operations 
makes up 40 per cent of the total man-
hours required to produce the crop. 
Has any progress been made toward 
mechanizing these operations? 
Yes. The introduction and use of 
hill-drop and check-row planters has 
resulted in economies in the amount 
of seed required, ease of mechanical 
weed control, or saving of time in thin-
ning. When mechanical cross block-
ing can be used, there is a marked 
saving of man-hours. Cross cultiva-
tion has been used successfully in Min-
nesota to reduce hand labor. The de-
velopment of mechanical harvesters 
and truck loaders has now reached a 
stage where they show very definite 
promise of reducing harvest labor and 
loading expense. 
Is there any practical way io reduce 
greatly the use of hand labor in thin-
ning? 
The use of segmented seed to be fol-
lowed by mechanical blocking and cross 
cultivation offers a way to reduce 
materially the labor required for thin-
ning and hoeing. This is a new, almost 
revolutionary, method of g1·owing 
sugar beets and success in its applica-
tion will depend upon close following 
of the simple but absolutely essential 
requirements for a good planting job 
with segmented seed. 
What is segmented seed? 
The ordinary sugar-beet seedball 
often contains more than a single seed. ' 
When this seedball is planted it pro-
duces a clump of several plants. These 
clumps· must be thinned so that single 
plants stand at proper intervals along 
the row. The segmenting process 
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breaks up these seedballs into seg-
ments of which a high percentage con-
tain a single seed. When segmented 
seed is used for planting, the great 
majority of the plants stand one in a 
place in the drill rows, thus making 
possible machine operations for thin-
ning. 
How does mechanical cross blocking 
differ from cross cul±ivation? 
In mechanical cross blocking, por-
tions of the row are cut out leaving 
blocks of undisturbed beets. Cross cul-
tivation is ordinary cultivation done 
across the planted row, either in fields 
planted with a check-row planter or in 
fields which have been previously cross 
blocked. 
PREPARATION AND PLANTING OF 
SEGMENTED SEED 
How is segmented seed prepared? 
The seed is prepared by forcing the 
seedballs to pass between the face of 
a coarse emery wheel and a steel shear 
bar. The seedballs tend more or less 
to break along natural cleavage lines, 
or at least are broken down so that 
seed units can be obtained. The seed 
is then carefully screened and graded 
after which it is tested for germina-
tion. It may be possible in the future 
to adapt other equipment to segment 
the seed. The machine for segmenting 
the seed was developed in California 
by Roy Bainer and is the one chiefly 
used by beet-sugar companies to reduce 
the seedballs to small seed units, pre-
vailingly carrying only one true seed 
per unit. 
What is the effect of segmentation upon 
germination? 
Segmented seed may germinate just 
slightly lower than whole seed. The 
object in segmenting seed is to reduce 
the number of sprouts per seed piece 
so that instead of two, three, or even 
five or more sprouts per seedball, there 
is prevailingly only one sprout per seed 
piece. Segmented seed, if properly 
prepared, should show approximately 
as high a germination per '100 seed 
units as the original seed showed per 
100 seedballs. 
What percentage of segments have 
more than a single germ? 
Data obtained from the American 
Crystal Sugar Company give the fol-
lowing comparison of segmented and 
whole seed: 
Segmented Whole 
Germination ............... 80.6 86.8 
Single sprouts .... 61 38' 
Two sprou,ts ......... 19 42 
Three sprouts ............... 0.6 6.8 
Should growers prepare their own seed? 
Growers should not attempt to pre-
pare their own seed since special equip-
ment is needed for segmenting and 
cleaning and grading the seed. Seg-
mented seed should be obtained from 
the company contracting for the crop. 
Will segmented seed be expensive? 
It takes approximately two pounds 
of whole seed to produce one pound of 
segmented seed. The expense of pre-
paring the segmented seed must be 
added to the cost to the grower. Seg-
mented seed will cost a little more 
than twice as much per pound as whole 
seed. There will be small increase in 
per acre costs, since the planting rate 
of segmented seed is light. 
How is segmented seed planted? 
To obtain best results, the seed must 
be planted so that single segments are 
dropped at uniform intervals along the 
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row. This means that certain changes 
must be made in the planting mechan-
ism of planters already in use. With 
plate type planters it is possible to 
obtain new plates especially drilled to 
handle th segmented seed. A new 
type of knocker is needed to make cer-
tain that each plate cell cleans pro-
perly. It may be necessary to obtain 
new gears to insure proper plate speed. 
Manufacturers of drills with fluted feed 
have planting devices for their drills 
also. 
It is suggested that any grower con-
sidering the use of segmented seed 
contact his fieldman immediately for 
suggestions r garding the purchase of 
the necessary equipment or the pos-
sibility of obtaining the planter on a 
rental or custom basis. Planting equip-
ment must operate smoothly since any 
jerkiness will tend to drop the seed in 
bunches and thus defeat the purpos of 
segmented seed. 
HOW SEGMENTED SEED 
SAVES LABOR 
What are the advantages of dropping 
a single segment at a time? 
By dropping a single segment at a 
time it is possible to obtain an initial 
stand made up largely of plants which 
stand singly in the planted row. By 
the use of mechanical cross blocking, 
a high percentage of single plants will 
remain at the proper intervals for fav-
orable growth. 
The grower who has planted seg-
mented seed has three choices at thin-
ning time. He may cross block his 
field using no hand labor to supplement 
the thinning job; he may cross block 
and use hand labor to remove the ex-
cess plants left by the cross blocker; 
or he may use hand labor entirely. 
FIG. 1. Sugar-beet seedball greatly magni-
fied, showing location of germs. 
Since cross blocking will save most 
labor it should be considered first, and 
a grow r wishing to effect the greatest 
possible saving in labor should not re-
sort to hand labor unless mechanical 
cross blocking has proved unsatisfac-
tory. 
The use of hand labor with long-
handled hoes to supplement mechanical 
cross blocking largely defeats th pur-
pose of segmented seed, since in most 
instances there is little saving in labor 
and unless the worker is very careful 
he will not be able to improve the stand 
materially. The last method, all hand 
labor, might be used in rare instances 
when conditions have been so unfav-
orable that the initial stand is not good 
enough to permit satisfactory mechani-
cal handling. 
The ultimate objective of the use of 
segmented seed is to mechanize the 
thinning operation to the greatest pos-
sible degree. The grower should make 
every effort toward that goal, and 
should use hand labor only in those in-
stances where he has failed to obtain 
adequate initial stands. 
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What is a good initial stand of plants? 
A gotJd initial stand obtained from 
segmented seed is one in which there 
are, on the average, 30 one-inch inter-
vals out of every 100 in which there is 
a plant. Such an initial stand is ade-
quate to give a satisfactory after-thin-
ning stand of plants. 
How is a mechanical cross blocker set 
up? 
A suitable mechanical cross blocker 
can be set up using the beet cultivator 
by placing the tools on the bar in such 
a manner that portions of the row are 
cut out leaving blocks of undisturbed 
beets when the machine is operated 
across the rows. 
What is the proper setting of the tools 
on the cultivator bar? 
Experience has shown that cross cul-
tivation is highly desirable under Min-
nesota conditions. The spacing of the 
tools must be such that the blocks will 
be at the proper interval to permit 
cross cultivation. The standard spacing 
for cross cultivation has been 18 inches, 
and the cross blocker must be set so 
that the block centers will be at that 
distance. Excellent results were ob-
tained in 1942 in the Red River Valley 
using the disks set to leave a 3- or 4-
inch block. Eight-inch duckfeet were 
used in the space between the blocks. 
Thus the disks and duckfeet cut out 
14 to 15 inches of row. Actual setting 
of the tools must be determined after 
careful trial of the cross blocker in the 
field. 
Can mechanical cross blocking be done 
on a custom basis? 
Since an appreciable amount of time 
is required to set a mechanical cross 
blocker properly, growers of small 
acreages frequently prefer to hire the 
work done on a custom basis. This 
has proved very satisfactory. With 
larger acreages, growers may prefer to 
keep their equipment busy cultivating 
and hire the cross blocking done. 
RESULTS OBTAINED FROM 
SEGMENTED SEED 
Has segmented seed been tried com-
mercially? 
Extensive field trials have been con-
ducted on farmers' fields under super-
vision of sugar company personnel, es-
pecially in the irrigated districts of 
Nebraska, Colorado, Utah, Idaho, and 
California. Nearly 700 acres grown 
from segmented seed were harvested in 
the East Grand Forks, Minnesota, area 
in 1942 .. Forty-one growers reported 
an average of 16.47 man-hours per acre 
for thinning check-rowed beets, and 
11.19 hours for thinning cross-blocked 
fields planted to segmented seed. These 
same growers reported an average of 
12.44 tons per acre for whole seed, and 
12.48 tons for segmented seed. Indica-
tions are thai segmented seed will be 
widely used in planting the 1943 crop. 
Are there any experimental resull:s 
available? 
In 1942 the Division of Sugar Plant 
Investigations of the United States De-
partment of Agriculture made a num-
ber of tests of segmented seed in the 
important beet-growing areas of the 
United States. One such test was con-
ducted at the University of Minnesota 
Southeast Experiment Station at Wa-
seca. 
What were the results of this test? 
It must be kept in mind that the re-
sults obtained were limited to a single 
year and represent a limited basis for 
appraisal of the method as compared 
FIG. 2. Initial stand from segmented seed compared with whole seed. Note the high percentage 
of single plants from segmented seed in the row along the measuring stick. Photograph 
by S. W . McBirney. Bureau of Agricultural Chemistry and Engineering. 
U. S. Department of Agriculture. 
with the results of several years' trial. 
In view of the critical labor shortage 
and the intense interest in the method, 
these results are made available in 
spite of their preliminary nature. 
Stand: Segmented seed was plant d 
at two rates approximating 11/4 and 21/2 
pounds of seed per acre. Both these 
rates gave initial stands too thin for 
mechanical thinning, and long-handled 
hoes were used exclusively for thin-
ning and blocking in a single operation. 
Counts made before thinning gave as 
an average only 7.4 one-inch spaces out 
of 100 with plants for the light rate 
as compared to 16.6 for the heavy rate. 
The after - thinning stands were 48.6 
and 72.8 plants per 100 feet of row for 
the light and heavy rates of planting, 
respectively. 
Whole seed was planted singly at 
rates of 2% and 5 pounds per acre. 
Counts before thinning showed, on an 
average, 16.6 inches and 25.1 inches out 
of every 100 contained plants for the 
light and h eavy rates, respectively. The 
after-thinning stands wer e 80.2 and 90.4 
plants per 100 feet of row. 
It i s Tecommended that segmented 
seed be planted at the mte of five 
pounds peT acTe to insuTe adequate 
stands for m echanical thinning. 
Seed treatment: Seed treatment with 
2 per cent Ceresan increased the num-
ber of one-inch intervals in 100 which 
contained plants from 10.2 to 13 .7 for 
segmented seed, and from 20.3 to 21.2 
for whole seed. An after-thinning 
stand of 48.8 plants per 100 feet of row 
was obtained for untreated segmented 
seed, while seed treatment increased 
the number to 72.7 per 100 feet of row. 
The use of seed treatment increased the 
after - thinning stand of whole seed 
from 78.8 to 91.6 plants per 100 feet of 
row. 
Seed, whether segmented or whole, 
should be treated as protection against 
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seedborne diseases. When segmented 
seed is planted, greater dependence is 
placed upon the individual plants and 
the protection of seed treatment be-
comes of greater importance. 
Doubles: There were fewer doubles 
after segmented seed than after whole 
seed. As an average, there were 7.14 
per cent doubles when segmented seed 
was used and 14.65 per cent doubles 
from the use of whole seed. 
Yield: Low average yields were ob-
tained in the whole experiment because 
of poor growing conditions. The low 
yields do not lessen, however, the 
value of the data with respect to stand. 
As an average of eight plots, segmented 
seed produced 6.26 tons per acre while 
whole seed produced 6.82 tons. 
With comparable stands, segmented 
seed should yield as much as whole 
seed. 
IMPORTANT POINTS TO 
CONSIDER 
Does the seedbed need any special 
preparation? 
It is especially important to plant 
segmented seed on a well-prepared, 
firm seedbed since the planting rate 
will be lighter and the loss of occa-
sional plants will be more important. 
While the seedbed should not be 
worked so fine that blowing or wash-
ing will result easily, it should be uni-
formly level and compact so that plant-
ing depth will be uniform. If the soil 
is too loose the press wheels will tend 
to leave furrows which may be washed 
out by running water. 
What is the proper planting depth? 
It is important that uniform planting 
depth be maintained because less seed 
is used. Segmented seed should be 
planted 1 inch deep. 
Is crusting of the soil likely to be a 
serious factor? 
While crusting is always serious, it is 
especially so with segmented seed. 
Since there are fewer plants to begin 
with, it is more important to make sure 
that enough of them survive to pro-
duce the desired stand. If crusting of 
the soil occurs before emergence of the 
plants it will be necessary to use a 
light drag or other suitable means to 
break the crust. The shallow planting 
depth recommended will favor early 
emergence. 
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